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ABSTRACT
The 2016 election heightened an ongoing debate in the United States about how best 
to respond to two of the foremost economic challenges of the current era: stagnant 
wages and a dearth of promising career prospects for American workers without a 
bachelor’s degree. These challenges persist despite a dramatic increase in recent 
decades in years of schooling and sizable investments (by both the U.S. government 
and individual students and their families) in traditional forms of higher education. 
In this paper, I argue that a large-scale apprenticeship program could address these 
challenges, while also yielding substantial additional gains for employers and the 
8�6�� HFRQRP\�� ,� ƓUVW� UHYLHZ� WKH� HYLGHQFH�RQ� DSSUHQWLFHVKLS��ZKLFK� VXJJHVWV� WKDW�
increasing the availability of apprenticeships would increase youth employment and 
wages, improve workers’ transitions from school to careers, upgrade those skills that 
employers most value, broaden access to rewarding careers, increase economic 
productivity, and contribute to positive returns for employers and workers. I then 
propose policies to stimulate a large-scale expansion of apprenticeship in the 
United States. 

1. The Challenge: Improving the Skills, Productivity,  
and Wages of Americans

The 2016 election heightened an ongoing debate in the United States about 
how best to respond to two of the foremost economic challenges of the current 
era: stagnant wages and a dearth of promising career prospects for American 
workers without a bachelor’s degree. This paper argues that building a large-scale 
apprenticeship system in the United States would address both of those challenges, 
while also yielding substantial additional gains for employers and the U.S. economy.

Apprenticeship programs combine academic and structured, work-based learning 
under a mentor or supervisor. They allow students to earn wages and contribute 
to production, while working towards a valuable, occupational-based credential. 
Apprenticeship programs improve the learning process (as students directly apply 
what they learn), encourage student engagement, incentivize students to perform 
well in academic courses, increase the match between workers’ skills and labor market 
demands, and widen access to rewarding careers for workers who prefer learning-
by-doing over traditional classroom education and the four-year college model.

Wage stagnation, while no doubt worsened by the country’s slow, unequal recovery 
from the Great Recession, is not a new trend. Men’s long-term earnings have 
stagnated with each passing cohort from those entering the workforce in 1967, to 
those entering in 1983. (Women’s earnings increased 59% over the period, but from 
a low base.) Research (Guvenen, 2018) suggests that this wage stagnation is driven 
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largely by low starting wages, a pattern which suggests weak transitions from school 
to the labor market. Commentators and various political factions blame these labor 
market problems on everything from bad trade deals, to declines in manufacturing 
jobs, to the outsourcing of jobs, to an uncompetitive tax and regulatory environment, 
to lax immigration policy.1

There’s another contributing factor that often receives less attention: the weaknesses 
of the U.S. secondary, postsecondary, and job training systems in preparing many 
students for well-paid jobs and rewarding careers.

U.S. researchers too often equate “skills” with years of schooling, completion of 
degrees, or scores on tests of math and verbal capabilities. To Goldin and Katz (2008), 
increases in educational attainment have been too slow to yield healthy economic 
growth and reduce wage inequality. This view of skills is one driver of the dramatic 
expansion of higher education spending over the last decades. In 2013, the United 
States spent $27,900 per full-time equivalent student, 89% more than the OECD 
average of $14,800. 

Despite increases in years of schooling, added government spending, and the 
buildup of mountains of student debt, U.S. employers report that they face a serious 
VNLOOV� PLVPDWFK� LQ� YDULRXV� RFFXSDWLRQV�� HVSHFLDOO\� WKRVH� LQ� WHFKQLFDO� ƓHOGV�� 2QH�
survey of a nationally representative sample of manufacturing companies found that 
“eighty-four percent of manufacturing executives agree there is a talent shortage 
in US manufacturing, and they estimate that 6 out of 10 open skilled production 
SRVLWLRQV�DUH�XQƓOOHG�GXH�WR�WKH�VKRUWDJHŐ��*LIƓ��'ROODU��*DQJXOD��	�5RGULJXH]���������
This skills shortfall in manufacturing is primarily in jobs that require occupational 
and employability skills and is not necessarily about a shortfall in the general skills 
that come with many college degrees. In fact, worker productivity depends heavily 
on occupational competencies and employability skills such as communication, 
WHDPZRUN�� WKH� DELOLW\� WR� HIƓFLHQWO\� DOORFDWH� UHVRXUFHV�� SUREOHP�VROYLQJ�� UHOLDELOLW\��
DQG�UHVSRQVLELOLW\��6WULNLQJO\��LQ�KDUG�WR�ƓOO�MREV��ƓUPV�JHQHUDOO\�SUHIHU�UHOHYDQW�ZRUN�
experience over a bachelor’s degree (Fuller & Raman, 2017).

The myriad nature of skills raises questions about the near-exclusive focus by 
policymakers and researchers on schooling and academic test scores in the United 
States. So, too, does the recognition that many young people become disengaged 
IURP�IRUPDO�VFKRROLQJ��OHDGLQJ�WR�ZHDN�KLJK�VFKRRO�RXWFRPHV��DV�UHŴHFWHG�LQ�high 
rates of enrollment in remedial coursework in two-year colleges) and low completion 
rates for community college students. Of students starting a two-year community 
college program in 2012, only 22% of all students and only 12% of black students 
had graduated within three years (NCES, 2018). Meanwhile, fewer youth have been 

1 In a review of factors affecting the 1999-2016 decline in labor force participation, Abraham and Kearney 
�������ƓQG�WKDW�WUDGH�DQG�WKH�SHQHWUDWLRQ�RI�URERWV�LQWR�WKH�ODERU�PDUNHW��DUH�WKH�PRVW�LPSRUWDQW�IDFWRUV�
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gaining valuable work experience. The employment rate for 16- to 19-year-olds 
dropped from 42% in 1990 to 29% in 2017.

As I describe below, a good deal of evidence suggests that apprenticeship 
programs are more cost-effective than academic-only approaches at raising skill 
levels, especially for employability and occupational skills. Yet the United States 
has lagged far behind other developed countries—countries like Germany and 
Switzerland, but also Australia, Canada, and England—in creating apprenticeships. 
In these countries, apprentices constitute about 2.5-3.0% of the labor force, or 
about 10 times the U.S. rate. 

Increasing the availability of apprenticeships would increase youth employment and 
wages, improve workers’ transitions from school to careers, upgrade those skills that 
employers most value, broaden access to rewarding careers, increase economic 
productivity, and contribute to positive returns for employers and workers. This memo 
reviews the evidence on apprenticeship programs and presents policy proposals to 
upgrade human capital by stimulating a large-scale expansion of apprenticeships. 

2. Advantages and Disadvantages of Expanding Access 
to Apprenticeship

THE ADVANTAGES

Apprenticeships are distinctive in that they enhance both the worker (supply) side 
DQG�WKH�HPSOR\HU��GHPDQG��VLGH�RI�WKH�ODERU�PDUNHW��2Q�WKH�VXSSO\�VLGH��WKH�ƓQDQFLDO�
gains to apprenticeship are strikingly high. Studies on U.S. programs indicate that 
DSSUHQWLFHV�GR�QRW�VDFULƓFH�HDUQLQJV�GXULQJ�WKHLU�HGXFDWLRQ�DQG�WUDLQLQJ��DQG�WKDW�
WKHLU� ORQJ�WHUP� HDUQLQJV� EHQHƓWV� H[FHHG� WKH� JDLQV� WR� FRPSOHWLQJ� D� GHJUHH� DW� D�
community college (Hollenbeck, 2008). Recent reports from the state of Washington 
indicate that the gains to earnings from apprenticeship programs far surpass the 
gains to all other alternatives (Washington State Workforce Training and Education 
Coordinating Board, 2014). A broad study of apprenticeship in 10 U.S. states also 
GRFXPHQWV� ODUJH� DQG� VWDWLVWLFDOO\� VLJQLƓFDQW� HDUQLQJV� JDLQV� IURP� SDUWLFLSDWLRQ� LQ�
apprenticeship programs (Reed et al., 2012).

These results are consistent with many studies of apprenticeship training in Europe 
showing high rates of return for workers. One study (Fersterer, Pischke, & Winter-
Ebmer, 2008) exploited variation in apprentices’ abilities to complete their programs 
�FDXVHG�E\�ƓUPV�JRLQJ�RXW�RI�EXVLQHVV��WR�HVWLPDWH�WKH�HIIHFWV�RI�DGGLWLRQDO�\HDUV�
of apprenticeship. The researchers found that apprenticeship training raised wages 
by about 4% per year of training. For workers completing a three- to four-year 
apprenticeship, post-apprenticeship wages were 12-16% than the wages of those 
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ZKR�GLG�QRW� FRPSOHWH� DQ� DSSUHQWLFHVKLS�EHFDXVH� WKH� ƓUP�ZHQW�RXW�RI�EXVLQHVV��
Because the workers’ costs of participation were often minimal, the Austrian study 
IRXQG�KLJK�RYHUDOO�EHQHƓWV�DQG�PRGHVW�FRVWV�

1RQHFRQRPLF�RXWFRPHV�DUH�PRUH�GLIƓFXOW� WR�TXDQWLI\��EXW�HYLGHQFH� IURP�(XURSH�
suggests that vocational education and training in general is linked to higher 
FRQƓGHQFH�DQG�VHOI�HVWHHP��LPSURYHG�KHDOWK��KLJKHU�FLWL]HQ�SDUWLFLSDWLRQ��DQG�KLJKHU�
job satisfaction (Cedefop, 2011). These relationships hold even after controlling for 
income. An Australian study found that quality apprenticeships improve mental 
health (Buchanan, 2016). 

On the demand side, employers can feel comfortable raising the skill requirements 
and the complexity of tasks that new hires are expected to accomplish, knowing 
that their apprenticeship programs will ensure an adequate supply of well-trained 
workers. Firms reap several additional advantages from their apprenticeship 
LQYHVWPHQWV� �/HUPDQ�� ������� 7KH\� VDYH� VLJQLƓFDQW� VXPV� RI�PRQH\� LQ� WKH� IRUP� RI�
reduced recruitment and training costs, reduced errors in placing employees, and 
UHGXFHG�FRVWV�ZKHQ�WKH�GHPDQG�IRU�VNLOOHG�ZRUNHUV�FDQQRW�EH�TXLFNO\�ƓOOHG��2WKHU�
EHQHƓWV�RI�DSSUHQWLFHVKLS�IRU�ƓUPV�LQFOXGH�UHOLDEOH�GRFXPHQWDWLRQ�RI�DSSURSULDWH�
skills, increased worker productivity, higher morale, and a reduction in safety issues. 

$QRWKHU� EHQHƓW� WR� ƓUPV�� UDUHO\� FDSWXUHG� LQ� VWXGLHV�� LV� WKH� SRVLWLYH� LPSDFW� RI�
apprenticeship on innovation. Well-trained workers are more likely to understand 
WKH�FRPSOH[LWLHV�RI� D�ƓUPōV�SURGXFWLRQ�SURFHVVHV�� DQG� WR� LGHQWLI\�DQG� LPSOHPHQW�
technological improvements, especially incremental innovations that improve 
existing products and processes. A study of German establishments documented 
this connection and found a clear relationship between the extent of in-company 
training and subsequent innovation (Bauernschuster, Falck, & Heblich, 2009). 

The evidence suggests that employers achieve positive returns on their investments 
in apprenticeship. After reviewing several empirical studies, Muehlemann and 
Wolter (2014) conclude that:

…in a well-functioning apprenticeship training system, a large share of 
WUDLQLQJ�ƓUPV�FDQ�UHFRXS�WKHLU�WUDLQLQJ�LQYHVWPHQWV�E\�WKH�HQG�RI�WKH�
WUDLQLQJ�SHULRG��$V� WUDLQLQJ�ƓUPV�RIWHQ�VXFFHHG� LQ� UHWDLQLQJ� WKH�PRVW�
suitable apprentices, offering apprenticeships is an attractive strategy 
to recruit their future skilled work force… (p. 1)

In the United States, evidence from surveys of more than 900 employers indicates that 
the overwhelming majority believe their apprenticeship programs are valuable and 
produce net gains (Lerman, Eyster, & Chambers, 2009). Nearly all sponsors reported 
that their apprenticeship program helps them meet their skill demands. Eighty-seven 
percent reported they would strongly recommend registered apprenticeships; an 
additional 11% recommended apprenticeship with some reservations. A recent U.S. 
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study found 40-50% returns for two expensive apprenticeship programs (Helper, 
Noonan, Nicholson, & Langdon, 2016).

Apprenticeships are also a useful tool for enhancing youth development. They 
integrate what young people learn in the classroom with their on-the-job experiences, 
ZKLFK� EHQHƓWV� KDQGV�RQ�� QRQWUDGLWLRQDO� OHDUQHUV�� (DUO\� DSSUHQWLFHVKLSV� FDQ� KHOS�
engage youth and build their identities (Halpern, 2009). Youth who participate in 
DSSUHQWLFHVKLSV�HDUO\�LQ�WKHLU�FDUHHUV�DOVR�EHQHƓW�IURP�D�ORQJHU�SHULRG�RI�HFRQRPLF�
returns to training and a lower probability of developing bad work habits.

Young apprentices work with adult mentors (Halpern, 2009). These mentors and 
other supervisors not only teach young people occupational and employability 
skills but also offer encouragement and guidance, provide immediate feedback on 
performance, and impose discipline. Unlike community colleges or high schools, 
where one counselor must guide hundreds of students, each mentor deals with only 
a few apprentices.

Youth apprenticeships can be less costly for employers than programs focused on 
older workers. Wages can be low because youth have fewer medium- and high-wage 
alternatives, and because youth have fewer family responsibilities and are more able 
WR�VDFULƓFH�FXUUHQW�IRU�IXWXUH�LQFRPH��)RU�H[DPSOH��ZKLOH�6ZLVV�ƓUPV�LQYHVW�KHDYLO\�
in their apprenticeship programs, they pay their young apprentices very low wages 
during the apprenticeship period.

Most government human capital programs offer government funding each year (per 
full-time equivalent trainee) and result in a social cost in the form of the foregone 
HDUQLQJV�RI�WUDLQHHV��,Q�DSSUHQWLFHVKLS�SURJUDPV��E\�FRQWUDVW��WKHUH�LV�DQ�LQLWLDO�Ɠ[HG�
cost for helping employers establish apprenticeships, but subsequent years require 
far less government funding as employers bear most of the long-term costs of 
WUDLQLQJ�� �)LUPV�UHFRYHU�D�VLJQLƓFDQW�VKDUH�RI� WKHLU�FRVWV�GXULQJ�WKH�DSSUHQWLFHVKLS�
itself.) Moreover, the foregone earnings of apprentices are modest since they receive 
wages during their training and as they contribute to production. These contributions 
DOORZ�ƓUPV�WR�UHFRYHU�D�VLJQLƓFDQW�VKDUH�RI�WKHLU�FRVWV�GXULQJ�WKH�DSSUHQWLFHVKLS�LWVHOI��

THE DISADVANTAGES

Adopting the policies recommended below for expanding apprenticeship may 
carry some disadvantages. One such disadvantage is that employers may not 
respond by offering high-quality apprenticeships at scale. These initiatives will no 
doubt focus the energy of policymakers, energy that might otherwise have been 
devoted to improving existing educational programs. Thus, even if the performance-
based funding for apprenticeships is not spent because few new apprenticeships 
are generated, other more effective initiatives may be foregone.
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A second potential disadvantage is that some of the proposed funding might support 
employer apprenticeships that would have been created even in the absence of 
government funding. A third is that weak counseling might lead many young people 
LQWR�DSSUHQWLFHVKLSV�WKDW�DUH�D�EDG�ƓW���6WLOO��DSSUHQWLFHVKLSV�DUH�OLNHO\�WR�\LHOG�EHWWHU�
PDWFKHV� EHWZHHQ�ZRUNHU� LQWHUHVWV�� ZRUNHU� VNLOOV�� DQG� WKH� GHPDQGV� RI� ƓUPV� WKDQ�
many existing training programs.)

Finally, some scholars are concerned that apprenticeship training, due to its 
VSHFLƓFLW\�WR�RQH�LQGXVWU\�RU�RFFXSDWLRQ��PD\�\LHOG�ZHDNHU�FDSDELOLWLHV�WR�DGDSW�WR�
technological change. While this concern is not without merit, I would argue that 
apprenticeships are more likely than traditional educational models to provide 
PDQ\�SDUWLFLSDQWV�ZLWK� FRQƓGHQFH� LQ� WKHLU� DELOLW\� WR� OHDUQ� �DQG� WKXV�� LI� QHFHVVDU\��
later adapt), as well as with powerful incentives to perform well in their academic 
coursework. 

Recently released data from the 2016 National Household Education Survey found 
that former apprentices were very likely to apply the skills they learned during their 
apprenticeship to their current job. Among workers ages 40 and over, 67% of those 
completing apprenticeships of one year or more reported using the skills they 
learned in the program all or most of the time; another 24% reported doing so some 
of the time.2 European studies yield similar results (Clark & Fahr, 2001; Geel, Mure, & 
Backes-Gellner, 2001). 

3. Current Barriers and New Proposals

CURRENT BARRIERS TO APPRENTICESHIP IN THE UNITED STATES

The experiences of Australia, Canada, and England demonstrate that scaling 
apprenticeship is quite possible, even outside countries with a strong tradition 
of apprenticeship. While none of these countries have the strong apprenticeship 
tradition seen in countries like Austria, Germany, or Switzerland, they have 
QRQHWKHOHVV� JURZQ� VLJQLƓFDQW� SURJUDPV�� ,Q� IDFW�� LI� DSSUHQWLFHVKLSV� DV� D� VKDUH� RI�
the U.S. labor force reached the levels already achieved in Australia, Canada, and 
England (on average), the United States would attain over 4 million apprenticeships, 
about 9 times the current number of registered apprenticeships in the civilian sector.3 

A government role in apprenticeship makes sense economically and socially. Like 
other public investments in career-focused education and training, apprenticeships 
lessen credit constraints for students, generate productivity gains not fully captured 

2 Tabulations by the author from the 2016 National Household Education Survey.
3 Currently, the United States has 444,000 registered apprenticeships. There are an unknown number of 

independent apprenticeships not registered with state or local governments. See data sources by country in 
Appendix A. 
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E\� VWXGHQWV� RU� ƓUPV�� DQG� ORZHU� WKH� H[FHVV� EXUGHQV� DQG� DGPLQLVWUDWLYH� FRVWV� RI�
transfers. As a cost-effective method for subsidizing preparation for careers, 
apprenticeships lower political pressures to increase government funding of higher 
education and implement other policies that impose economic distortions (such as 
increasing the minimum wage). From a social perspective, apprenticeships are likely 
to increase mobility and reduce inequality by improving career prospects for those 
who learn best by doing. 

Why, then, has the United States failed to generate the kind of large-scale 
apprenticeship program seen in other developed countries? In this section, I 
describe the historic barriers to expansion in the United States.

A Failure to Try

One barrier is a failure to try. Overall, the federal government has devoted less than 
����PLOOLRQ� �SHU� \HDU�� WR� WKH�2IƓFH� RI�$SSUHQWLFHVKLS� �2$�� WR� VXSHUYLVH��PDUNHW��
regulate, and publicize the system.4 Many states have only one employee working 
under their OA. Were the United States to spend what Britain spends annually on 
apprenticeship, adjusting for differences in the size and composition of the labor 
force, it would provide at least $9 billion per year for apprenticeship. In fact, the 
British government spends as much on advertising its apprenticeship programs as 
the entire U.S. budget for apprenticeship.

Total government funding for apprenticeship in the United States has been minimal, 
often less than $100 per apprentice annually (Reed et al., 2012). Meanwhile, the 
annual cost of instruction and support services per full-time equivalent student in 
two-year public colleges was approximately $16,000 in 2008-2009 (Cellini, 2012); 
today’s annual costs are no doubt substantially higher. The Federal Pell Grant 
program for low- and lower-middle-income college students costs about $28 billion 
per year, with a good chuck of the spending going toward career-focused programs 
in community and career colleges (Rethinking Pell Grant Study Group, 2013). 

The Structure of the Registered Apprenticeship System

The second barrier is the complex administrative structure of the registered 
apprenticeship system. This includes separate state administrations in half the states 
DQG�IHGHUDO�JRYHUQDQFH�LQ�WKH�RWKHU�KDOI��WKH�UHTXLUHPHQW�WKDW�HDFK�ƓUP�RU�VHW�RI�
ƓUPV�KDYH�DQ�DSSURYHG� VHW�RI�RFFXSDWLRQDO� VNLOO� IUDPHZRUNV�� WKH� ODFN�RI�QDWLRQDO�
occupational frameworks; delays in the approval process; and the lack of an auditing 
system to assure quality. 

4 Recently, federal spending on apprenticeship demonstrations and state expansion grants has increased by 
DERXW��������PLOOLRQ�SHU�\HDU��$QQXDO�IXQGLQJ�IRU�WKH�2IƓFH�RI�$SSUHQWLFHVKLS�UHPDLQV�DW�DERXW�����PLOOLRQ�
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Limited Information

A third barrier is the limited capabilities of OA staff and intermediary organizations to 
sell and organize apprenticeships. Because few employers outside commercial and 
industrial construction offer apprenticeships, most employers are unlikely to hear 
DERXW�WKH�PRGHO�IURP�RWKHU�HPSOR\HUV�RU�IURP�ZRUNHUV�LQ�RWKHU�ƓUPV��&RPSRXQGLQJ�
WKLV�SUREOHP�DUH�WZR�IDFWRUV��WKH�GLIƓFXOW\�RI�ƓQGLQJ�LQIRUPDWLRQ�DERXW�WKH�FRQWHQW�
of existing programs, and the fact that developing apprenticeships is complicated 
for most employers and often requires technical assistance that is unavailable in 
most of the country. 

Asymmetric Funding Treatment 

A fourth issue is the asymmetric treatment of government funding for postsecondary 
education and training. Pell grants, subsidized loans, and state college subsidies 
SURYLGH�ƓQDQFLDO�VXSSRUW�WR�VWXGHQWV�WDNLQJ�IRU�FUHGLW�FRXUVHV��<HW��LQ�JHQHUDO��VLPLODU�
subsidies for academic-related instruction linked to apprenticeships receive little 
government aid. 

THE PROPOSALS

So how can the United States overcome these problems and scale apprenticeships? 
Building and sustaining a high-quality apprenticeship system will require several 
elements, including:

• effective branding and broad marketing;
• incentives for direct marketing and organizing apprenticeships to private and 

public employers;
• credible, recognized occupational standards with continuing research on 

changing requirements;
• public funding for off-job quality instruction;
• a system of credible end-point assessments of apprentices and programs;
• RQH�RU�WZR�FHUWLƓFDWLRQ�ERGLHV�WR�DXGLW�SURJUDPV�DQG�LVVXH�FUHGHQWLDOV�
• simple systems enabling employers to create and to track the progress of 

apprentices;
• counseling and screening for prospective apprentices to insure they have the 
DSWLWXGH�IRU��DQG�LQWHUHVW�LQ��WKH�ƓHOG�

• training for the trainers/mentors of apprentices; and
• research, evaluation and dissemination. 



Scaling Apprenticeship to Increase Human Capital        65

Recognizing the United States cannot accomplish this vision overnight, I focus on 
four feasible initiatives. The goals are to achieve a major increase in the scale of 
the publicly-supported apprenticeship system within a few years, and to provide an 
infrastructure for long-term expansion.

Policy Proposal 1: Develop an Apprenticeship Brand

The federal and/or state governments should create a distinctive and quality brand. 
South Carolina chose to link apprenticeship with local pride by using “Apprenticeship 
Carolina” as its brand name. Britain has now established a copyright for the term 
“Apprenticeship” so that employers cannot claim to offer an apprenticeship without 
meeting the terms of the established program. 

Once a brand name has been selected – “American Apprenticeships,” let’s say -- the 
SURJUDP�VKRXOG�DGYHUWLVH�WR�WKH�SXEOLF��IRFXVLQJ�ƓUVW�RQ�ƓUPV�DQG�ODWHU�RQ�SRWHQWLDO�
DSSUHQWLFHV�� 3ROLWLFDO� RIƓFLDOV�� EXVLQHVV� OHDGHUV�� DQG� WKH� PHGLD� VKRXOG� KLJKOLJKW�
apprenticeship as a high-quality career option in all types of occupational areas. 
Videos of successful employers and apprentices should be widely featured. This 
proposal is likely to require minimal funding—the United Kingdom spends about $30 
million a year on advertising apprenticeships. 

Federal, state, and local governments could show leadership and credibility by 
creating apprenticeship positions in the public sector. A large share of state and 
ORFDO�HPSOR\HHV�ZRUNV�LQ�RFFXSDWLRQV�WKDW�FRXOG�EH�ƓOOHG�WKURXJK�DSSUHQWLFHVKLSV��
in positions in information technology, accounting, health care, administration of 
SDUNV� DQG� FRXUWV�� DQG� VHFXULW\� �LQFOXGLQJ� SROLFH� DQG� ƓUH��� 6XFK� D� VWHS�ZRXOG� EH�
IHDVLEOH�DQG�FRVW�HIIHFWLYH��%ULWDLQ�QRZ�UHTXLUHV�JRYHUQPHQW�DJHQFLHV�WR�ƓOO������RI�
their jobs with apprentices. 

Policy Proposal 2: Establish and Fund a Public/Private Entity to Develop and 
Maintain Apprenticeship Occupational Frameworks 

7KHVH�RFFXSDWLRQDO�IUDPHZRUNV�VKRXOG�UHŴHFW�ERWK�HPSOR\HU�QHHGV�DQG�ORQJ�WHUP�
skill requirements. Consensus frameworks are especially important if the public 
sector provides funding for the general skills component of apprenticeships (i.e., 
IRU�VNLOOV�WKDW�KDYH�YDOXH�RXWVLGH�WKH�WUDLQLQJ�ƓUP���(PSOR\HUV�UDUHO\�KDYH�WKH�WLPH�WR�
develop such frameworks, nor do all employers in the same industry always share a 
common vision. To ensure that American Apprenticeships remains a quality brand 
and to simplify the process of implementing apprenticeships, the Congress should 
establish the American Apprenticeship Standards Institute (AASI), which would 
be tasked with researching, creating, and updating apprenticeship competency 
frameworks for a broad range of occupations. 

Working with industry associations and individual public and private employers, 
the AASI would produce frameworks with potential job titles, occupational 
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SDWKZD\V��FHUWLƓFDWLRQ�DQG�OLFHQVXUH�UHTXLUHPHQWV��VDODU\�UDQJHV��DQG�HPSOR\PHQW�
opportunities. The frameworks should be limited to about 500-600 occupations in 
order not to be so narrow as to limit the range of skills apprentices can apply, or so 
broad as to lack direct relevance to employer demands. 

Each framework should describe the following:

• cross-cutting competencies, including personal effectiveness (such as 
reliability, initiative, interpersonal skills, and adaptability);

• academic competencies; and
• workplace competencies (such as planning, teamwork, scheduling, problem-

solving, and working with tools). 

The key occupational skill frameworks should begin with job functions (i.e., what 
functions should the skill worker in the occupation be able to complete at a 
high level?), and then specify both the competencies needed to undertake the 
job functions and the criteria for judging performance in those functions. The 
frameworks should also describe the knowledge, skills, and tools and technologies 
required to achieve the competencies and thus perform the job functions at a high 
level. Currently, examples of competency-based occupational frameworks already 
developed for the U.S. Department of Labor range from transmission line worker to 
community health worker.5 

(PSOR\HU�SURJUDPV�FRXOG�XVH�WKHVH�IUDPHZRUNV�WR�JDLQ�RIƓFLDO�UHFRJQLWLRQ�IRU�WKHLU�
apprenticeship programs. The United States could look to the United Kingdom’s 
Institute for Apprenticeship as a resource for developing skill frameworks for many 
RFFXSDWLRQV��)XQGLQJ�RI�DERXW�����PLOOLRQ�SHU�\HDU�VKRXOG�EH�VXIƓFLHQW�WR�VXSSRUW�
the AASI’s work in establishing competency-based frameworks and in ensuring they 
are up to date.

Policy Proposal 3: Establish Programs to Support the Direct Marketing and 
Organizing of Apprenticeships 

%UDQGLQJ� DQG� EURDG�PDUNHWLQJ� ZLOO� QRW� VXIƓFH� ZLWKRXW� D� ZHOO�GHYHORSHG� V\VWHP�
for selling and organizing apprenticeships. Directly marketing an apprenticeship 
program as a partial solution to the talent management efforts of individual employers 
is not easy and typically requires several face-to-face encounters. Employers whose 
interest is piqued by an advertisement must have a resource they can turn to for 
more information about developing and implementing an apprenticeship program. 
Working with a company to organize apprenticeships requires determining the most 
suitable occupations, developing a plan to combine work-based and academic 

5 See Urban Institute (n.d.) for examples.
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LQVWUXFWLRQ�� DQG� ƓOOLQJ� RXW� WKH� IRUPV� DQG� RWKHU�PDWHULDOV� UHTXLUHG� IRU� UHJLVWHULQJ�
apprenticeships. 

The United States should establish incentives for intermediaries (private or public) to 
market directly to, and organize apprenticeships for, employers. Current employees 
with state and federal labor departments have been unable to sell and organize 
effectively. In addition, the incentives should be structured so that intermediaries 
ensure apprentices receive the appropriate training and work-based learning 
experiences and achieve high completion rates. Funding should go only to those 
LQWHUPHGLDULHV� WKDW� VWLPXODWH� DSSUHQWLFHVKLSV� WKDW� IROORZ� WKH� RIƓFLDO� RFFXSDWLRQDO�
IUDPHZRUNV��,QWHUPHGLDULHV�VKRXOG�DOVR�KHOS�HPSOR\HUV�ƓQG�DQG�IXQG�TXDOLW\�WUDLQLQJ�
options for the off-job components of apprenticeship. 

Britain managed to achieve an apprenticeship scale of over 850,000 in about eight 
years, largely through the efforts of 850 employment and learning providers6. Australia 
DFKLHYHV�KLJK�OHYHOV�RI�DSSUHQWLFHVKLS�SDUWO\�WKURXJK�SULYDWH��RIWHQ�QRQSURƓW��*URXS�
Training Organizations (GTOS). The GTOs, which serve as the formal employers and 
place apprentices with host employers, are tasked with: selecting and recruiting 
apprentices; paying wages and providing for workers’ compensation, sick/holiday 
SD\�� DQG� RWKHU� HPSOR\PHQW� EHQHƓWV�� PDQDJLQJ� WKH� TXDOLW\� DQG� FRQWLQXLW\� RI�
training, both on and off the job; and providing the ongoing support necessary for 
the apprentice to complete the apprenticeship successfully. 

7KH�LQFHQWLYHV�VKRXOG�EH�VXIƓFLHQW�WR�VWLPXODWH�LQWHUPHGLDULHV�WR�FUHDWH�������PLOOLRQ�
additional apprenticeships over the next four years. Evidence from organizations 
suggests that the effective marketing and organizing of apprenticeships could be 
DFKLHYHG� DW� D� FRVW� RI� DERXW� ������� IRU� HDFK� DSSUHQWLFH� WKDW� FRPSOHWHV� WKH� ƓUVW�
60 days of a program, along with an additional $2,000 for each apprentice that 
completes the program in full. The payments could vary with the long-term returns 
to occupations. One reason for expecting modest per-apprentice costs is that 
once employers establish an apprenticeship program, most are likely to continue 
the program over time (with less effort by intermediaries). The experience of U.K. 
intermediaries suggests that about 60-70% of apprentices hired are the result of 
repeat business from employers. 

Along with intermediary incentives, the federal government should establish an 
independent auditing system to assure program quality and to avoid fraud. The 
audits, which would increase the credibility of the apprenticeship system, should 
identify the strengths and weaknesses of existing programs. Current funding levels 
DUH�IDU�WRR�ORZ�IRU�WKH�2IƓFH�RI�$SSUHQWLFHVKLS�WR�FRQGXFW�DSSURSULDWH�DXGLWV��6LQFH�
only the programs would be audited, not each apprentice, a sum of about $100 
PLOOLRQ�VKRXOG�EH�VXIƓFLHQW�WR�DOORZ�WKH�2$�WR�FRPSOHWH�DXGLWV�HYHU\�WZR�WR�WKUHH�

6 See https://www.aelp.org.uk/



68 Part I: Developing Human Capital for the Modern, Global Economy

years. Following the experience of Ofsted in the United Kingdom, the audits could 
rank programs for quality and identify intermediaries with programs that are deemed 
inadequate to receive continued funding.

8QOLNH�PRVW�JRYHUQPHQW�VXSSRUWHG�KXPDQ�FDSLWDO�SURJUDPV��D�VLJQLƓFDQW�VKDUH�RI�
the long-term costs of apprenticeship programs will be borne by the employer in 
the form of apprentice wages and the costs of work-based training. The foregone 
earnings of apprentices will also be modest since they will receive wages during 
WKHLU�WUDLQLQJ��)LUPV��PHDQZKLOH��ZLOO�UHFRYHU�D�VLJQLƓFDQW�VKDUH�RI�WKHLU�FRVWV�GXULQJ�
the apprenticeship itself. The costs to the government will come largely in the form 
of setup costs and contributions to off-job training. 

The gross costs of the incentive scheme will depend on the number of new 
apprentices that complete 60 days of their programs and the number that 
complete their programs in full. The annual costs will also depend on the rate of 
phase-in for the program. It will take time to reach 1 million new apprenticeships 
and 750,000 completers per year. Assuming intermediaries stimulate half a million 
new apprenticeships per year, the initial costs of the incentives would total about 
$1 billion. In equilibrium, if the intermediaries successfully generated 900,000 new 
participants and 675,000 completers per year, the costs of the incentives would 
reach about $3.15 billion per year. 

At scale, the stock of apprentices in any given year would reach well over 2 million. 
Since about three-fourths or more of the occupational and employability training 
for these apprentices would take place at worksites (at no public cost), full public 
support for the off-job training could be about $8 billion, raising the overall costs to 
$11.15 billion. For comparison, were these apprentices to attend community college 
full-time, the costs for instruction and services would amount to at least $32 billion 
SHU�\HDU��DVVXPLQJ�WKH������ƓJXUH�RI���������VWXGHQW�UHSRUWHG�E\�&HOOLQL����������
Over time, the costs of incentives to intermediaries could fall as employers adopted 
apprenticeships without intermediaries and intermediaries lowered their costs by 
gaining repeat business.

Policy Proposal 4: Use Existing Funding for Off-Job Training and Incentives 

One can make a strong theoretical and practical case for a system in which employers 
are not required to fund the off-job learning components of apprenticeship. 
Theoretically, the skills learned in the off-job courses are general in the Becker 
sense that the added productivity of the worker can be applied not only to his or 
her current employer, but to many other employers. For this reason, the employer 
may not be able to recoup the provision of this general training. The worker gains 
WKH�EHQHƓW��DQG�WKH�JRYHUQPHQW�VKDUHV�LQ�WKH�JDLQV�LQ�WKH�IRUP�RI�KLJKHU�WD[HV�DQG�
reduced transfers. 
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Federal, state, and local governments already spend tens of billions of dollars on an 
array of education and training programs. The effectiveness of government dollars 
would be far higher if at least some of these funds were made available for off-job 
apprenticeship training. Encouraging this shift in priorities, however, will require 
detailed analysis of each funding source. 

In some cases, government funds could be substituted directly for employer 
funding, while in other cases existing government training funds could be made 
accessible for apprenticeship. Currently, for example, the Trade Adjustment 
Assistance (TAA) program provides funding to those who lose their jobs due to trade 
impacts. Participants receive both support for training, often in a community college 
program, and income support while undergoing training in the form of extended 
unemployment insurance. The regulations governing TAA could be changed to 
VSHFLƓFDOO\�DOORZ�IXQGLQJ�WR�EH�XVHG�IRU�WKH�LQVWUXFWLRQDO�FRPSRQHQW�RI�D�UHJLVWHUHG�
apprenticeship program, as well as the apprentice incentive program. 

The U.S. Department of Labor’s Workforce Innovation and Opportunity Act (WIOA) 
programs are already required to work with apprenticeship programs, but WIOA 
staff are ill-equipped to help scale apprenticeship. Some of WIOA’s over $3 billion 
dollars could be directed toward the intermediary incentive program. Training WIOA 
business services staff to sell and organize apprenticeships could also defray some 
of the costs of the incentive program. 

Some of the $1.8 billion now allocated to Job Corps and YouthBuild could be 
redirected to apprenticeship initiatives, or made available to local program operators 
to market and organize apprenticeships. These two programs are expensive, cover 
only about 56,000 participants per year, and yield modest or no gains in earnings.7 
Although apprenticeships have demonstrated far higher earnings gains than existing 
programs, including Job Corps and YouthBuild, any diversion of funds should be 
accompanied by a renewed effort to target disadvantaged youth for participation in 
apprenticeships.

Funding for the Carl D. Perkins Career and Technical Education Act of 2006 has 
supported career and technical education in high schools and colleges. Some of 
the $1.7 billion annual outlays on the program could subsidize the cost of off-job 
training for apprentices. 

Currently, the Pell Grant program spends about $28 billion per year. Over half of 
3HOO�UHFLSLHQWV�DUH�LQ�SXEOLF�WZR�\HDU�RU�IRU�SURƓW�FROOHJHV��RIWHQ�LQ�FDUHHU�IRFXVHG�
education programs. Loan programs that are very costly to the federal government 

7 Federal spending on Job Corps ($1.7 billion) is about 20 times the amount spent on YouthBuild (about $80 
PLOOLRQ���$OVR��<RXWK%XLOG�DWWUDFWV�VRPH�SULYDWH�IXQGLQJ��7KRXJK�WKHVH�SURJUDPV�\LHOG�VRPH�EHQHƓWV��WKH�
KLJK�FRVWV�JHQHUDOO\�GR�QRW�MXVWLI\�WKH�EHQHƓWV��6HH�6FKRFKHW��%XUJKDUGW��DQG�0F&RQQHOO��������DQG�0LOOHU��
Mellenky, Schwartz, Goble, and Stein (2016). As of 2017, the cost per participant in Job Corps was about 
$34,000 per participant (Employment and Training Administration, 2016). 
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also support students in these programs. Allowing students to use Pell grants for 
DSSUHQWLFHVKLS�ZRXOG� VDYH� VLJQLƓFDQW� VXPV� DQG� JHQHUDWH� KLJKHU� HDUQLQJV� JDLQV��
Although Pell grants are currently not well-suited for apprenticeship, Pell eligibility 
FULWHULD�FRXOG�EH�PRGLƓHG�WR�DOORZ�DSSUHQWLFHV�WR�XVH�SURUDWHG�3HOO�JUDQWV�IRU�WKH�
off-job component of their training. Also, one could raise the income protection 
allowance for students with apprenticeship earnings or treat any individual 
participating in a full-time apprenticeship as an independent student.8

State governments could encourage more apprenticeships with the use of their 
existing subsidies to community colleges. States commonly reimburse community 
colleges for some percentage of the cost of a full-time equivalent (FTE) student. 
Suppose the reimbursement rate were 60% of the costs of a FTE but that much of the 
actual and accredited learning (say, 70%) for an occupation program took place at 
the work site in an apprenticeship. If the costs of the community college instruction 
fell to only 40% of the normal costs of a FTE, but the state continued the 60% subsidy, 
then colleges could provide the classroom component of apprenticeship at no cost 
to employers. They could use the remaining 20% to sell employers on, and help 
them organize, apprenticeships.

7KH�*,�%LOO� DOUHDG\�SURYLGHV�KRXVLQJ�EHQHƓWV� DQG�ZDJH� VXEVLGLHV� IRU� YHWHUDQV� LQ�
apprenticeships, however funding levels for college and university expenses are far 
higher than for apprenticeship. Offering up to half of the GI Bill’s per-recipient college 
EHQHƓW�WR�UHLPEXUVH�HPSOR\HUV�IRU�WKH�RII�MRE�HGXFDWLRQ�DQG�WUDLQLQJ�ZKHQ�KLULQJ�D�
veteran into an apprenticeship program could be accomplished by amending the 
ODZ��+RZHYHU��XQOHVV�WKH�OLEHUDOL]HG�XVHV�RI�3HOO�JUDQWV�DQG�*,�%LOO�EHQHƓWV�DUH�OLQNHG�
with the intermediary incentive campaign to sell and organize apprenticeships, the 
take-up by employers is likely to be limited. 

$QRWKHU� ZD\� RI� ƓQDQFLQJ� WKH� RII�MRE� HGXFDWLRQ� RI� DSSUHQWLFHV� LV� WR� OLQN� WKH�
intermediary incentive program with youth apprenticeships in high schools. Since 
high school CTE courses, and some college courses within high schools, are already 
an entitlement, the funds to complement work-based learning in apprenticeships 
would be readily available. 

Policymakers should consider starting such a policy at career academies—schools 
within high schools that have an industry or occupational focus—and regional career 
and technical education (CTE) centers. Over 7,000 career academies operate in the 
8QLWHG�6WDWHV� LQ�ƓHOGV� UDQJLQJ� IURP�KHDOWK�DQG�ƓQDQFH�� WR� WUDYHO�� WR�FRQVWUXFWLRQ��
Career academies and CTE schools already include classroom-related instruction 
and sometimes work with employers to develop internships. Because a serious 
apprenticeship involves learning skills at the workplace, at the employer’s expense, 
these school-based apprenticeship programs could reduce the costs of teachers, 

8 I am grateful to Diane Jones for making these suggestions. 
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relative to a full-time student. If, for example, a student spent 2.5 days per week (or 
50% of their time) in a paid apprenticeship, the school should be able to save 15-
30% of the costs of educating a traditional, full-time student. Applying these funds 
to selling and organizing apprenticeships should allow the career academy or CTE 
program to stimulate employers to provide apprenticeship slots. 

4. Conclusion 
Today, funding for the “academic only” approach to skill development in the 
United States dwarfs the very limited amounts available to market and support 
apprenticeship. Yet apprenticeship programs yield far higher and more immediate 
gains in earnings than do community or career college programs and cost students 
and the government far less. Postsecondary education carries costs for students in the 
form of both tuition and foregone earnings, and sometimes fails to provide students 
with a useful degree or credential. In contrast, apprentices rarely lose earnings or 
are forced to take out student loans. Apprentices, through their connection with the 
employer, also work on up-to-date equipment and learn modern business practices. 

Expanding access to apprenticeship programs could improve the lives of millions of 
Americans and help prevent further erosion of the middle class. Apprenticeships widen 
the pathways to rewarding careers by upgrading occupational skills, employability skills, 
and traditional academic skills. For hands-on and nontraditional learners, academic 
coursework completed in the context of an apprenticeship program can increase 
ZRUNHU� PRWLYDWLRQ� DQG� LPSURYH� WKH� HIƓFDF\� RI� WKH� GHOLYHU\� SURFHVV�� )XUWKHUPRUH��
JLYHQ� WKH� HIIHFWV� RI� WKHVH� SURJUDPV� RQ� ZRUNHU� SURGXFWLYLW\� DQG� LQQRYDWLRQ�� ƓUPV�
will have an increased incentive to adopt “high road” strategies with respect to their 
apprenticeship programs. Especially in today’s tight labor market, apprenticeships 
UHSUHVHQW�RQH�RI�WKH�EHVW�ZD\V�ƓUPV�FDQ�DWWUDFW�DQG�UHWDLQ�VNLOOHG�ZRUNHUV��

While structural barriers to apprenticeship exist in the United States, federal investments 
LQ�PDUNHWLQJ�DQG�VWDQGDUGV�GHYHORSPHQW��DORQJ�ZLWK�RQJRLQJ�ƓQDQFLDO�VXSSRUW� IRU�
the off-job costs of apprenticeship, could overcome these barriers. And as more 
employers adopt apprenticeship strategies successfully, network effects could well 
take over, with employers learning from each other about the value of apprenticeship. 

The United States undoubtedly has a long way to go before it reaches the 
apprenticeship levels in Australia, Canada, and the United Kingdom, let alone the 
level in Switzerland, where 95% of 25-year-olds have an occupational credential 
(70% through apprenticeship) and 25% hold bachelor’s degrees. The example of 
the United Kingdom, however, proves that rapidly expanding apprenticeship as a 
quality brand for success in a wide range of occupations is feasible.
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Appendix A: 

Data on Apprenticeship and Labor Force Levels: Australia, 
Canada, England, and the United States

APPRENTICESHIPS LABOR FORCE APPRENTICESHIP 
SHARE OF LF

Australia 270,000 13,180,000 0.020

Canada 453,000 19,200,000 0.024

England, 2016-2017 917,000 30,000,000 0.031

Average: Australia, 
Canada, and England 546,667 20,793,333 0.025

US, civilian 444,306 161,000,000 0.003

US Projected Civilian 
Apprentices 4,006,002

Table A1: Apprenticeships as Shares of Labor Force: Australia, Canada,  
England and United States

Source: See opposite page for links to data on apprenticeship and labor force statistics

AUSTRALIA
https://www.ncver.edu.au/data/data/all-data/apprentices-and-trainees-2017-september-
quarter-data-slicer
http://www.abs.gov.au/ausstats/abs%40.nsf/mf/6202.0

CANADA
http://www.statcan.gc.ca/tables-tableaux/sum-som/l01/cst01/educ66a-eng.htm
http://www.statcan.gc.ca/tables-tableaux/sum-som/l01/cst01/labor07a-eng.htm
http://www5.statcan.gc.ca/cansim/a47

ENGLAND
KWWS���UHVHDUFKEULHƓQJV�ƓOHV�SDUOLDPHQW�XN�GRFXPHQWV�61������61������SGI
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentand 
employeetypes/datasets/headlinelabourforcesurveyindicatorsforallregionshi00

US
https://www.bls.gov/news.release/empsit.t01.htm
https://www.doleta.gov/oa/data_statistics.cfm


